We solve the Schrodinger equation to obtain the energy eigenvalues expression of the screened Kratzer potential (SKP) model. With the energy eigenvalues, we evaluated for the partition function within the framework of superstatistics and extended to study the thermodynamic function for some selected diatomic molecules including HCl, LiH and 2 H . The modified Dirac delta and uniform distribution comparatively in each case in the absence and the presence of the deformation parameter were considered.
Introduction
The formulation of the Schrodinger equation by Erwin Schrodinger in 1926 has contributed immensely in the study of quantum mechanics. This arises from the various potential models proposed by researcher to study physical problems within the realms of relativistic and nonrelativistic quantum mechanics [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . In addition, the solution of the Schrödinger equation has been extended to study to the various diatomic molecules and statistical mechanics of thermodynamic function obtained from partition function [21] [22] [23] [24] .
Thermodynamic properties have been explored vastly for various quantum system [25] [26] [27] and recently the superstatistics have been introduced to study the thermodynamic properties. Superstatistics is the superposition of two different statistics. Superstatistics was proposed by Wilk and Wlodarczyk [28] . Later on, Becks and Cohen [29] laid its formalism. The basic idea that motivated the formulation of superstatistics rest on finding techniques to address the complex physical systems. These complex systems are characterized by their non-equilibrium and stationary state that results from the fluctuation of varying spatiotemporal scales [30] . It is of note that the essential component of superstatistics is the intensive parameter, the fluctuation parameter  . Before now, investigations have been carried out within the confines of superstatistics [31] [32] [33] [34] [35] [36] [37] . To mention a few; Okorie et al. [38] studied for the Dirac Delta and Uniform distribution for Modified Rosen-Morse potential, Sobhani et al. [39] used the harmonic oscillator to study the q-deformed superstatistics and ordinary statistics within the cosmic string, Sargolzaeipo et al. [40] investigated the deformed formalism for the different kinds of distribution, and Sattin [41] investigated the relationship between superstatistics and temperature fluctuation.
In this study, we intend to examine the screened Kratzer potential (SKP) [42] [43] would be presented in section two. Thermodynamic properties for the modified Dirac delta and uniform distribution would be featured in section 3 and 4 respectively. Section 5 will be the application of the diatomic molecules of LiH, HCL and 2 H , and finally, Section 6 is the conclusion of this study.
Bound state solution of the Screened Krazter Potential (SKP)
The Radial Schrodinger equation is given as [6] ,
Where  is the reduced mass, is the Planck constant, and E is the energy of the system. The screened Kratzer potential is defined as [42] , 
where,   1 L l l  . To solve for the approximate solution, we use the approximation scheme of Greene and Aldrich [43] and the coordinate transformation of
. We obtain the expression,
where, 22 2 E
Eqn (4) is further evaluated to obtain
The hypergeometric equation obtained as,
where we have introduced the following notations for mathematical simplicity;
Eqn (7) is solved by factorization method [44] and the energy eigenvalue expression is obtained as,
The corresponding expression for the wavefunction is obtained as,
where,
, and n N is the normalization constant and and  are in atomic units.
Thermodynamic properties of the modified Dirac delta distribution
In term of the modified Dirac delta statistical model, the Boltzmann factor is defined as [38] ,
where q is defined as the deformed parameter and lies between zero and unity. For 0 q  , (9) reduces to normal statistics. The parameter  is the fluctuation parameter and it is an inverse relation of the Boltzmann constant, b K is taken as unity, and temperature T in Kelvin as,
To examine the thermodynamic function for the deformed statistics, we would obtain the partition function. The partition function is defined as,
Substituting eqn (8) into (11), we obtain the expression, 
where, 
The DawsonF is the Dawson integral given by   
Thermodynamic properties for normal distribution
The uniform distribution for a parameter 0   is defined as [38]  
where  is within the interval [ 
Specific Heat, C 
The thermodynamic function of the deformed distribution and normal distribution will be evaluated from eqns (25) -(28).
Applications
We examine the thermodynamic properties for the diatomic molecules of LiH , HCl and 2 H . We consider the spectroscopic parameters for SKP in (1) [42, 46] for 0.0197329  as shown in the table below. We evaluated for the partition function using the energy eigenvalue obtained SKP in eqn (11) for 0 l  . The expression is presented in eqn (16) . The partition function obtained was used for the analysis of thermodynamic properties as seen in eqns (25) 
Conclusion
In this work, the eigenvalues obtained for the for SKP to evaluate for the partition function within the framework of the deformed formalism. The result obtained was used for examine thermodynamic properties for the modified Dirac delta and the uniform distribution for the diatomic molecules of LiH , HCl and 2 H . We have studied their behaviors in the absence 
